Introduction
The classic technique for pteridine separation employed chromatography ore1ectrophoresis using paper or thin layer plate (1) . High performance liquid chromatography (HPLC) could replace the classic chromatographic techniques (2) because the classic methods were time-consuming, labor intensive, difficult to quantitate and much less automate. But modem electrophoresis is still a collection of manually intensive methodologies that cannot be run unattended and cannot be readily automs the promise of putting as high performance liquid chromatography (HPLC). Moreover, capillary electrophoresis, also called high-performance capillary electrophoresis (HPCE) and capillary zone electrophoresis (CZE), would have the advantages of rapid and automated analyses of multiple samples, accurate quantification and improved reproducibility (3) . Since Fukushima and Nixon described the HPLC method for separation of pteridine compounds (4), HPLC has been widely used for the standard method of pteridine analysis. In this communication, it is demonstrated that HPCE can also provide reproducible, high resolution, and good quantifiable separations of pteridine compounds. We believe that HPCE will become an attractive alternative to the classic HPLC technique in the analyses of pteridines.
Materials and Methods

Instrumentation
Capillary electrophoresis instrument was the auto- § Author to whom correspondence should be addressed.
mated PlACE 2000 (Beckman Instruments) fitted with PlACE software. The Baseline software (Waters Associates) was also used for the peak integration.
The capillary cassette used was fitted with a 75 um i.d. fused-silica column, 57cm in length (50cm to the detector). Injection of sample was by pressure for 5 seconds without indication. On-column detection was performed by UY absorption at 214 or 280 nm.
Electrophoretic runs were made by using an applied voltage of 25 kY, unless stated otherwise, and the temperature was controlled at 25°C with a node at the inlet and cathode at the outlet side.
Run Conditions
All buffer solution was made of Milli-Q water and filtered through O.2um membrane filter. The running buffer system was composed of O.IM Boric acid-Sodium borate, pH 8.4. After the capillary was filled with the running buffer (first rinse), 5 sec pressure injection of sample was followed and separation was carried out for 5-30min using the running buffer. For the good reproducibility, each run was followed by a 2.0 min rinse with O.lN sodium hydroxide solution (second rinse), and 2.0min rinse with water (third rinse). Figure 1 shows a typical separation pattern of 7 representative pterins under the conditions described in Materials and methods. We tried other running
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Separation of various pteridines
Migr ati on Tim e (min. ) Figure I . E1ectropherogram of solutions containing 7 representitive pterins. I, sepiapterin; 2, %Iimuspterin% the newly purified pterin from Chlorobium limicola; 3, biopterin; 4, neopterin; 5, pterin; 6, monapterin; 7, ~arboxypterin. Hydrostatic injection was for 5 seconds. Absorbance was monitored at 214nm with the applied voltage of 30kY. Other conditions are described in Materials and Methods conditions such as tris-glycine, tris-borate, or sodium phosphate buffer, but they didn't give the resolution as good as the boric acid -sodium borate buffer. Especially, the boric-acid buffer system showed outstanding separation pattern in the case of neopterin (D-erythro form) and monapterin (L-threo form) mixture. The injection time also affected the resolution; over than 10 sec injection (about 400 nl) of sample, biopterin and neopterin could not be separated at the baseline level. As shown in Figure 2 , presence of salt in the sample caused significant decrease in resolution. At the concentration over than 100 mM of NaCl, the fast migrating components such as biopterin and neopterin couldn't be separated. This suggests that pretreatment of samples are prerequisit in quantitating the pterins of the natural sources.
According to Jorgenson (5) , the migration time is inversely and linearly proportional to the applied voltage (t= IIV) and theoretical plate number should be directly proportional to the applied voltage. As shown in Figure 3 , migration time of pteridine was a linear function of voltage and the linearity was quite satisfactory. (the cOITelation coefficients for the pteridines are higher than 0.99995). The results imply that the migration of pteridines follows close to the theoretical values in the capillary system.
Accuracy and linearity ~r analysis
In order to establish accuracy of the measure-' " u Figure 1 , except that the materials were quantitated by the absorbance at 280nm. ments, solutions containing 20 to 100 uM of biopterin sample were analyzed. As shown in Figure 4 , acceptable linearity between peak height and area was obtained in the entire concentration ranges with correlation coefficients (r) of 0.99980 and 0.99976 for the height and area, respectively. This suggests that the peak heights as well as areas are useful for the quantitation of pterins when the amount of injection volume is constant. Accuracy of peak area response was evaluated by computing its relative standard deviation (%R.S.D.) for 6 replicate pressure injection. As shown in Figure 5 . if a RSD. of 2.5% is chosen as the limit of acceptable preClSlon, concentration of samples higher than ISuM should be injected. For some unknown reasons, however, 6-carboxypterin maintained relatively high RS.D. value (4-9%) at the concentration of IS uM (data not shown).
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Reproducibility and limit ~f detection Figure 6 illustrates the reproducibility of retention times by presenting two runs of the same sample after the interval of 6 injections. As summerized in Table 1 , if a 1% RS.D. is chosen as the limit, the reproducibility was acceptable. However, we found that the reproducibility is reduced markedly without regeneration procedure which includes working the 
